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Fuzzy decision-making applicationsDecision-making is the cognitive process of selecting a course of action from multiple
alternatives. Fuzzy decision-making originates from the ideas proposed by Bellman and
Zadeh (1970), who introduced the concepts of fuzzy constraints, fuzzy objective and fuzzy
decision. Fuzzy decision-making deals with non-probabilistic uncertainty and vagueness in
the environment in which the decision-making takes place. Fuzzy set approaches to deci-
sion-making are usually most appropriate when human evaluations and the modeling of
human knowledge are needed. A rational approach toward decision-making should take
human subjectivity into account, rather than employing only objective probability
measures.
Fuzzy Decision-Making was the name of the special sessions chaired by me in IFSA
2005 World Congress, July 28–31, 2005, Beijing, China. Twenty papers were presented
in these special sessions and the extended papers of all were submitted after the congress
for possible publication in this special issue of International Journal of Approximate Rea-
soning. After a peer review using at least two referees for each paper, the six papers
included by this issue have been accepted.
This special issue covers six representative applications of decision-making. It contains
six original research and application-oriented papers covering diﬀerent areas of decision-
making.
The ﬁrst paper’s concern is how to dealwith non-statistical imprecision encounteredwhen
judging or estimating future cash ﬂows. The authors develop a methodology for valuing op-
tions on R&D projects, when future cash ﬂows are estimated by trapezoidal fuzzy numbers.
In particular, they present a fuzzy mixed integer programming model for the R&D optimal
portfolio selection problem, and discuss how their methodology can be used to build deci-
sion support tools for optimal R&D project selection in a corporate environment.
The second paper proposes input selection methods for fuzzy modeling, which are
based on decision tree search approaches. The branching decision at each node of the tree
is made based on the accuracy of the model available at the node. The authors propose
two diﬀerent approaches of decision tree search algorithms: bottom-up and top-down,
and four diﬀerent measures for selecting the most appropriate set of inputs at every
branching node. These methods are applied to fuzzy modeling of two diﬀerent classiﬁca-
tion problems and to fuzzy modeling of two dynamic processes.0888-613X/$ - see front matter  2006 Elsevier Inc. All rights reserved.
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92 Editorial / Internat. J. Approx. Reason. 44 (2007) 91–92The next paper aims at deﬁning a methodology to improve the quality of prioritization
of organizational capital measurement indicators under uncertain conditions. To do so, a
methodology based on the extent fuzzy analytic hierarchy process (AHP) is applied. With-
in the model, three main attributes; the deployment of the strategic values, investment to
the technology and ﬂexibility of the structure; their sub-attributes and ten indicators are
deﬁned. To deﬁne the priority of each indicator, preferences of experts are gathered using
a pair-wise comparison based questionnaire.
The forth paper proposes and shows the application of the Linguistic decision analysis
to sensory evaluation and its advantages, particularly based on the linguistic 2-tuple rep-
resentation model, in order to model and manage consistently the uncertainty and vague-
ness of the information in this type of problems.
The ﬁfth paper presents a fuzzy-set-based approach to describe linguistic information in
multi-criteria decision-making. After having introduced concepts of determinacy and con-
sistency of linguistic terms, the understandable degree and consistence degree of linguistic
terms are illustrated by these two concepts. A case-study is demonstrated by the proposed
decision-making model with an analytical conclusion of both advantages and
disadvantages.
The last paper presents a fuzzy approach to the identiﬁcation of organizational values
and culture. The proposed approach is developed from crisp assessment methods in the
literature and is applied to the Industrial Engineering Department (IED) at a state univer-
sity in Turkey. The common organizational values in the IED are identiﬁed by the
proposed approach and these values are organized into four generic culture types: adhoc-
racy culture, market culture, clan culture, and hierarchy culture.
I hope that this special issue will serve as a useful source of ideas, techniques, and meth-
ods for further research in the fuzzy decision-making. I am grateful to the referees whose
valuable and highly appreciated works contributed to the selection of the high quality
papers published in this special issue. My sincere thanks go to Professor Thierry Denoeux,
the editor-in-chief who was highly instrumental in bringing this project to its fruitful
completion.
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